Claims 

^ . A varnish composition which comprises polymer 
ingredient containing polyamic acid B represented /by formula 
(1) , polyamic acid A represented by formula (2) /having a 
side chain of not less than 3 carbon atoms an/ N-substituted 
polyamide represented by formula (3) , and a/solvent for 
dissolving the polymer ingredients, and tnen the varnish 
composition contains 0.1 to 40% by weight of the polymer 
ingredient . 



-eNH-OC /C0-NH-R2-fc 
HOOO^NCOOH 



(1) 



wherein R 1 is a tetravaleny organic radical derived from 
tetracarboxylic acids, R/is a divalent organic radical 
derived from diamines, ind m is a natural number. 



HOOC' x C0OH 




(2) 



wherein R 1 ' is tetravalent organic radical derived from 
tetracarboxylic acids, R 2 ' is a divalent organic radical 
derived from /diamines , at least one of the tetravalent and 
divalent organic radicals has a side chain of not less than 
3 carbon attorns, and m' is a natural number. 



-Hi 3 t^co— n— R4 -4r— i 



oc^ 



(3) 



wherein R 3 is a divalent organic radical derived from 
dicarboxylic acids, R 4 is a divalent organic radical derived 




from diamines, R 5 and R 6 represent a monovalent organic 
radical or hydrogen in which the percentage of the 
substitution of the monovalent organic radical is rv6t less 
than 30% and the organic radical may be plural sp'ecies, and 
n is a natural number. 

2. The varnish composition of claim 1 wherein the polymer 
ingredient contains 10 to 99.8% by weight/of the polyamic 
acid B represented by formula (1) , and A) . 2 to 90% by weight 
of the combination of the polyamic acid A represented by 
formula (2) and the N-substituted n6lyamide represented by 
formula (3) , based on the total amount of the polymer 
ingredient. 

3. The varnish composition Vof claim 1 wherein the polymer 
ingredient contains the polyamic acid B represented by 
formula (1) in the range 6f 40 ^98% by weight, the 
polyamic acid A represented by fp];mula (2) and the N- 
substituted polyamide /represented by formula (3) , in the 
range of 1 to 59% by/weight respectively, based on the total 
amount of the polyrater ingredient. 



4. The varnish /composition of any one of claims 1 to 3 
wherein R 1 in the formula (1) contains as an essential 
component a lyfetravalent organic radical derived from 
alicyclic t^tracarboxylic acids. 



5.- The garnish composition of any one of claims 1 to 3 
wherein /r 1 in the formula (1) contains 10 to 100 mole % of a 
tetravaflent organic radical of an alicyclic system, based on 
the total amount of the tetravalent organic radical R 1 
derived from tetracarboxylic acids, and R 2 contains as a 
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main component at least one of radicals represented 
formula (4) . 



(R 9 )a (Rl 0) b 



(4) 



wherein X represents a single bond, CH 2/ /CH 2 CH 2 , CH 2 CH 2 CH 2 , 
CH 2 CH 2 CH 2 CH 2 , or C(CH 3 ) 2f R 9 and R 10 each/ independently 
represent hydrogen or a lower alky l/ group , a and b are 
individually 1 to 2 , and o is 0 yo 3, provided that when o 
is 2 to 3 , each X may be the spe or different from each 
other . 
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6. The varnish composition of any one of claims 1 to 

3 wherein R 1 in formula/ (1) /contains 10 to 100 mole % of a 
tetravalent radical jaerivdl from cyclobutane tetra- 



carboxylic acids, ^ased on the total amount of the 
tetravalent organic radical R 1 derived from tetracarboxylic 
acids , and R 2 contains as a main component at least one of 
radicals selected from divalent radicals derived from 4,4'- 
diaminodipjaenylmethane , 4 , 4 ' -diaminodiphenylethane , 1 , 4- 
bis [2- (4-/aminophenyl) ethyl ] benzene , 1 , 4 -bis (4- 
aminophenylmethyl) benzene , 1 , 3 -bis [4 - (4- 
aminophenylmethyl) phenyl] propane , or bis [4- (4- 
aminophenylmethyl) phenyl ] methane . 



25 



7/ The varnish composition of any one of claims 1 to 

/6 wherein R 1 ' in formula (2) contains as an essential 
component a tetravalent organic radical derived from 
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aromatic or/and alicyclic or/and aliphatic te^f acarboxylic 
acids . 



8. 



The varnish composition oY claim 7 wherein R 2 ' in 



w 
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formula (2) is a divalent organic/ radical having a side 
chain group of not less than 3/carbon atoms and the content 
of the radical is 1 to 100 nv61e% based on the total amount 
of the divalent organic radical R 2 ' 

9. The varnish/composition of any one of claims 1 to 



6 wherein R 1 ' in forimila (2) 



Dntains as an essential 



component a tetravalent organic radical derived from 
pyromellitic acija or/and a cyclobutanetetracarboxylic acid, 
and R 2 ' contain^ 1 to 100 mole% of at least one of divalent 
organic radicals represented by formulas (5-1) to (5-4) , 
(6) , (7) , (8) and 99 to 0 mole% of at least one of 

divalent grganic radicals represented by formula (4) , based 
on the tcStal amount of the divalent organic radical R 2 ' . 
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(5-4) 



wherein R , R and/R each independently represent hydrogen 



or an alkyl grouo/ of 1 
single bond or £H 2 , rii 



:o 12 carbon atoms, Y represents a 
A represents a benzene ring or a 
cyclohexane r:yfig, Z represents a single bond, CH 2 , CH 2 CH 2 , or 
oxygen, r is/a positive number of 0 to 3 , s is a positive 
number of 0/ to 5, and t is a positive number of 0 to 3 , 
provided 1£hat when t is 2 to 3 , each Z may be the same or 
difference from each other. Further, hydrogen on any benzene 
or cyclohexane ring may be replaced by a lower alkyl group. 
The steroid skeleton in formulas (5-2) and (5-3) may be the 
one yWherein any ring is reduced, enlarged or cleaved, the 
oner wherein it contains a three-membered ring, the one 
wMerein an unsaturated bond in any position is increased or 
iecreased, or the one wherein hydrogen or an alkyl group in 
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any position may be replaced by any monovalent organic 
group. 




wherein X 1 represents a single bond, CH 2 , CH 2 CH 2 , or oxygen, 
R 14 and R 15 each independently represent hydrogen, an alkyl 
group or a perf luoroalkyl gro<ip of 1 to 12 carbon atoms, at 
least one of them represents an alkyl group or a 
perf luoroalkyl group of/not less than 3 carbon atoms, and u 
is 0 to 3 , provided that when u is 2 to 3, each X 1 may be 
the same or different from each other. Further, hydrogen on 
any benzene ring rftay be Replaced by a lower alkyl group. 




X a- R 22-x4- R 23- R 24 



(7) 
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wherein xVand X 4 each independently represent a single bond, 
O, COO,yOCO, NH, CONH, or (CH 2 ) n , R 22 and R 23 each 
independently represent a single bond, a group of 1 to 3 
rings/ having an aromatic ring or/and an alicyclic ring (When 

£r/and R 23 have 2 or 3 rings, these rings may be bonded 
wi/h X 3 and X 4 ) or a steroid group, R 24 represents hydrogen, 
Luorine, hydrocarbon group, fluorinated hydrocarbon group, 
in alkoxy group, a cyano group or OH group, and n is a 
positive number of 1 to 5 . 
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wherein A 1 is hydrogen or a straight or branched-chain alkyl 
group of 1 to 12 carbon atoms in which/one methylene or any 
non-adjacent methylene may be replaced by oxygen, A 2 is a 
single bond or an alkylene group oTl to 5 carbon atoms in 
which one methylene or any non-adjacent methylene may be 
replaced by oxygen, m is 0 to/3, and n is 1 to 5. 



(l£)a (R10)b 



(4) 



wherein X represents a /single bond, CH 2 , CH 2 CH 2 , CH 2 CH 2 CH 2 , 
CH 2 CH 2 CH 2 CH 2 , or C (CH 3 )/, R 9 and R 10 each independently 



represent hydrogen or a 
2 respectively, and o i 




"er alkyl group, a and b are 1 to 
to 3, provided that when o is 2 



to 3, each X may/ be the same or different from each other. 



10. 
9 where 



The varnish composition of any one of claims 1 to 
in R' 3 i 



/ 



in formula (3) contains as a main component a 



divalent organic radical derived from aromatic or/and 
alicycli/fc or/and aliphatic dicarboxylic acids, R 4 contains 
as a mdxn component a divalent organic radical derived from 
aroma/tic or/and alicyclic or/and aliphatic diamines, R 5 and 
R 6 represent a monovalent organic radical or hydrogen in 
which a percentage of the substitution of the monovalent 
organic radical is not less than 50%, the organic radical 
may be plural species, and at least one of R 3 , R 4 , R 5 , or R 6 



is a radical having a side chain group of not less/tfhan 3 
carbon atoms , and n is a natural number. 

11. The varnish composition of claam 10 wherein R 4 in 
formula (3) is a diamine radical having a side chain group 
of not less than 3 carbon atoms, the content of which is 1 
to 100 mole% based on the total amount of the diamine 
radicals R 4 , and R 5 and R 6 represent the monovalent organic 
radical, the percentage of the substitution of which is not 
less than 70%. 

12. The varnish composition of any one of claims 1 to 
9 wherein R 3 in formula (3) Contains as a main component at 



it orqanL0radicalj 



least one of divalent organi^Tradicals derived from 
dicarboxylic acids' selected from terephthalic acid, 
isoterephthalic iicid, 1 , 4-cyclohexanedicarboxylic acid, 
4 , 4 ' -biphenyldi:carboxylic acid , 4 , 4 ' - 
diphenylmetha^nedicarboxylic acid, 4,4'- 
diphenylethanedicarboxylic acid , 4 , 4 ' - 
diphenylprbpanedicarboxylic acid, 4,4'- 

diphenylhfexaf luoropropanedicarboxylic acid, 2 , 2-bis (phenyl) 
propaneelicarboxylic acid, 4 , 4 ' -terphenyldicarboxylic acid, 
2 , 6-naphthalenedicarboxylic acid, or 2,5- 

pyritfinedicarboxylic acid, R 4 contains 1 to 100 mole% of at 
least one of divalent organic radicals represented by 
foi/mulas (5-1) to (5-4) , (6) , (7) , or (8) and 99 to 0 mole% 
oy at least one of divalent organic radicals represented by 



-122- 



formula (4) , based on the total amount of the diva^ient 
organic radical R 4 , and R s and R 6 contain at least one of 
monovalent organic radicals selected from a/lower alkyl 
group, phenyl, benzyl, cyclohexyl, cyclohexylmethyl , 
naphthyl, or 9-anthrylmethyl , the percentage of the 
substitution of which is not less than 80%. 



(5-1) 




(5-3) 

R25RZ6 

(5-4) 



wherein R 13 , BT 5 and R 26 each independently represent hydrogen 
or an alkyl/group of 1 to 12 carbon atoms, Y represents a 
single bor/d or CH 2 , ring A represents a benzene ring or a 
cyclohexane ring, Z represents a single bond, CH 2 , CH 2 CH 2 , or 
oxygen/ r is a positive number of 0 to 3, s is a positive 
numbeif of 0 to 5 , t is a positive number of 0 to 3, provided 
that/ when t is 2 to 3 , each Z may be the same or different 
from each other. Further, hydrogen on any benzene or 

/clohexane ring may be replaced by a lower alkyl group. 
Fhe steroid skeleton in formulas (5-2) and (5-3) may be the 
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one wherein any ring is reduced, enlarged or cleaved^he 
one wherein it contains a three-membered ring, the one 

/ 

wherein an unsaturated bond in any position is increased or 
decreased or the one wherein a hydrogen or/an alkyl group in 
any position may be replaced by any monovalent organic 
group. 



R14 



(6) 



wherein X 1 represents a sir^le bond, CH 2 , CH 2 CH 2 or oxygen, 
R 14 and R 15 each independently represent hydrogen, an alkyl 
group or a perf luoroalkyl group of 1 to 12 carbon atoms, in 
which at least one oy them /represents an alkyl group or a 
perf luoroalkyl groi^ of r\cA \less than 3 carbon atoms, and u 
is 0 to 3, provided that when u is 2 to 3, each X 1 may be 
the same or different from each other. Further, hydrogen on 
any benzene rLhg may be replaced by a lower alkyl group. 




(7) 
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whereir^/ X 3 and X 4 each independently represent a single bond, 
0, COOT, OCO, NH, CONH, or (CH 2 ) n , R 22 and R 23 each 
independently represent a single bond, a group of 1 to 3 
rings having an aromatic ring or/and an alicyclic ring (When 
R/or/and R 23 have 2 or 3 rings, these rings may be bonded 
with X 3 and X 4 ) or a steroid group, R 24 represents hydrogen, 
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fluorine, hydrocarbon group, fluorinated hydrocarbon group, 
an alkoxy group, a cyano group or OH group, and n is a 
positive number of 1 to 5. 



(8) 



wherein A 1 is hydrogen or a straight- or branched-chain 
alkyl group of 1 to 12 carbon Atoms in which one methylene 
or any non-adjacent methylene may be replaced by oxygen, A 2 
is a single bond or an alkylene group of 1 to 5 carbon atoms 
in which one methylene or any non-adjacent methylene may be 
replaced by oxygen, in i/s 0 to 3, and n is 1 to 5. 



( 5! )a ?L 0)b 




(4) 
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wherein X represents a single bond, CH 2 , CH 2 CH 2 , CH 2 CH 2 CH 2 , 
CH 2 CH 2 CH 2 CH 2 or C/(CH 3 ) 2 , R 9 and R 10 each independently 
represent hydrogen or a lower alkyl group, a and b are 
individually/l to 2, and o is 0 to 3 , provided that when o 
is 2 to 3, /each X may be the same or different from each 
other. 



13. /A varnish composition for a liguid crystal aligning 
film defined in any one of claims 1 to 12. 



20 14./ A liguid crystal display element using a varnish 

imposition defined in claim 13. 
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15. A liquid crystal display element wherein a^Tiquid 

crystal composition containing at least one of liquid 
crystalline compounds represented by formulas /(9) , (10) and 
(11) is applied to the liquid crystal display element 
defined in claim 14. 




(1 0) 
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wherein R 1 rep/resents an alkyl group of 1-10 carbon atoms in 
which any nc/n-adjacent methylene may be replaced by -O- or - 
CH=CH- in ifrhich any hydrogen may be replaced by fluorine; X 1 
represents fluorine, chlorine, -OCF 3 , -OCF 2 H, -CF 3 , -CF 2 H , - 
CFH 2 , -C/CF 2 CF 2 H , or -OCF 2 CFHCF 3 ; L 1 and L 2 each independently 
represent hydrogen or fluorine; Z 1 and Z 2 each independently 
represent 1 , 2-ethylene , 1 , 4-butylene , -COO- f -CF 2 0- , -OCF 2 -, 
-Ctf=CH- f or a single bond; ring B represents trans-1,4- 
cyclohexylene, 1 , 3-dioxane-2 , 5-diyl or 1 , 4-phenylene in 
mich hydrogen may be replaced by fluorine; ring C 
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represents trans-1 , 4-cyclohexylene or 1 , 4-phenylene in which 
hydrogen may be replaced by fluorine. 

16 • A liquid crystal display ^lement wherein a liquid 

crystal composition containing aj/ least one of liquid 
crystalline compounds represented by formulas (12) and (13) 
is applied to the liquid crystal display element defined in 
claim 14. 



(1 2) 



=N 



(1 3) 



wherein R 2 and R 3 each independently represent an alkyl group 
of 1 to 1GI carbon atoms in which any non-adjacent methylene 
may be replaced by -0- or -CH=CH- in which any hydrogen may 
be rep/aced by fluorine; X 2 represents -CN or -C = C~CN; ring 
D represents trans-1 , 4-cyclohexylene , 1 , 4-phenylene , 1,3- 
diox4ne-2 , 5-diyl , or pyrimidine-2 , 5-diy 1 ; ring E represents 
trahs-1 , 4-cyclohexylene , pyrimidine-2 , 5-diyl or 1,4- 
phenylene in which hydrogen may be replaced by fluorine; 
ring F represents tran-1 , 4-cyclohexylene or 1 , 4-phenylene , 
/Z 3 represents 1 , 2-ethylene , -COO- or a single bond; L 3 , L 4 
and L 5 each independently represent hydrogen or fluorine; e, 
f and g each independently represent 0 or 1 . 



■% . 
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A liquid crystal display element wherein a liquid 

one of liquid 



crystal composition containing at leas 

/ 

crystalline compounds represented by formulas (14) , (15) and 
(16) is applied to the liquid crystal display element 



defined in claim 14 



R F 
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(1 4) 



(1 5) 



(16) 



wherein/R 4 and R 5 each independently represent an alkyl group 
of 1 tj6 10 carbon atoms in which any non-adjacent methylene 
may tye replaced by -O- or -CH=CH- and any hydrogen may be 
replaced by fluorine; rings G and I each independently 
represent trans-1 f 4-cyclohexylene or 1 , 4-phenylene ; L 6 and L 7 
each independently represent hydrogen or fluorine, but does 
lot represent hydrogen at the same time; Z 4 and Z 5 each 
independently represent 1 , 2-ethylene , -COO- or a single 
bond. 
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18. A liquid crystal display element/wherein a liquid 

crystal composition containing as a fir;st component at least 
one of liquid crystalline compounds represented by formulas 
(9) , (10) and (11) and as a second' component at least one of 
liquid crystalline compounds represented by formulas (17) , 
(18) and (19) is applied to the liquid crystal display 
element defined claim 14 . 



R 6 -(^2 6 --(K>-Z 7 -R 7 



(1 7) 



R«^^Z*^^Z 7 -^R 7 






M 



(1 8) 



(19) 



wherein R 6 / and R 7 each independently represent an alkyl group 
of 1 to /l0 carbon atoms in which any non-adjacent methylene 
may be /replaced by -O- or -CH=CH- and any hydrogen may be 
replaced by fluorine; ring J, ring K and ring M each 
independently represent trans-1 , 4-cyclohexylene , pyrimidine- 
2 , y-diyl or 1 , 4-phenylene in which hydrogen may be replaced 
by fluorine; and Z 6 and Z 7 each independently represent 1,2- 
ethylene, -C=C- , -COO- r -CH=CH- or a single bond. 



19. A liquid crystal display element wherein a liquid 

crystal composition containing as a first coifiponent at least 
one of liquid crystalline compounds represented by formulas 
(12) and (13) defined in claim 16 and/as a second component 
at least one of liquid crystalline compounds represented by 
formulas (17) , (18) and (19) defined in claim 18 is applied 
to the liquid crystal display element defined in claim 14. 



20. A liquid crystal^display element wherein a liquid 

crystal composition containing as a first component at least 
one of liquid crystalline compounds represented by formulas 
(14) , (15) and (16) d£f ineql\ in claim 17 and as a second 
component at least one of Xiquid crystalline compounds 
represented by formulas (17) , (18) and (19) defined in claim 
18 is applied tc/ the liquid crystal display element defined 
in claim 14. 



21. N liquid crystal display element wherein a liquid 

crystal composition containing as a first component at least 
one of liquid crystalline compounds represented by formulas 

(9), (/10) and (11) defined in claim 15, as a second 
component at least one of liquid crystalline compounds 
represented by formulas (12) and (13) defined in claim 16, 
aiYd as a third component at least one of liquid crystalline 

iompounds represented by formulas (17) , (18) and (19) 
'defined in claim 18 is applied to the liquid crystal display 
element defined in claim 14. 



I 
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The liquid crystalyGis^lay element defined in any 

M:he liquic 



one of claims 15 to 21 whe^ein^the liquid crystal 
composition further contains an optically active compound. 




